BEST AVAILABLE COPY 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 10-166211 
(43)Date of publication of application : 23.06.1998 



(51)IntCL 



B23C 5/28 
B21B 15/00 
B23C 3/12 



(21) Application number : 08-326650 

(22) Date of filing : 06.12.1996 



OOApplicant : ISHIKAWAJIMA HARIMA HEAVY IND CO LTD 
SUMITOMO METAL IND LTD 

(72)Inventor : IWANAMI NORIO 

TAZOE NOBUHIRO 
OKI MASAMI 
SAKAMOTO KOICHI 
OKADA SEIJI 



(54) CUTTER COOUNG DEVICE FOR ROLLED MATERIAL JOINING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a cutter cooling device for a 
rooled material joining device, which is capable of efficiently cooling 
a cutter (especially cutter tips) of the rolled material joining device. 
SOLUTION: With the cutter cooling device for a rolled material 
joining device, a rotary joint 5 is provided at the other end of a shaft 
1, and a supply passage 6 passing through the inside of the shaft 1 
from the rotary joint 5 and connected to the surface of a collar part 
3 in contact with a cutter 2, is provided. Further, cooling passages 7 
connected to the supply passage 6 and extending up to cutter tips 
2t are provided in the cutter 2, and cooling inert gas (for example, 
nitrogen gas) is sent from the rotary joint 5 to cool the cutter tips 
2t 
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(54) CUTTER COOLING DEVICE FOR ROLLED MATERIAL JOINING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cutter cooling device for a rooled 
material joining device, which is capable of efficiently cooling a cutter 
(especially cutter tips) of the rolled material joining device. 
SOLUTION: With the cutter cooling device for a rolled material joining 
device, a rotary joint 5 is provided at the other end of a shaft 1, and a supply 
passage 6 passing through the inside of the shaft 1 from the rotary joint 5 
and connected to the surface of a collar part 3 in contact with a cutter 2, is 
provided. Further, cooling passages 7 connected to the supply passage 6 and 
extending up to cutter tips 2t are provided in the cutter 2, and cooling inert 
gas (for example, nitrogen gas) is sent from the rotary joint 5 to cool the 
cutter tips 2t. 
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[Claim(s)] 

[Claim 1] It is the cutter cooling system of the rolled stock junction 
equipment joined after carrying out cutting covering full [ of rolled stock ] by 
the cutter which rotates centering on the shaft of the cross direction of rolled 
stock. Said cutter It is fixed between the flange section which has two or 
more cutter chips on a front face, was inserted from the end side of said shaft, 
and was prepared in the other end side, and the auxiliary ring inserted in 
the last. A rotary joint is prepared in the other end of said shaft, and the 
supply path which is open for free passage from the rotary joint to the 
contact surface with said cutter of said flange section through the interior of 
said shaft is prepared. Furthermore, the cutter cooling system of the rolled 
stock junction equipment characterized by what it is open for free passage to 
said cutter with said supply path, the cooling path which extends to said 
cutter chip is established in it, the supplied air of the inert gas for cooling is 
carried out to it from said rotary joint, and said cutter chip is cooled for. 
[Claim 2] It is the cutter cooling system of the rolled stock junction 
equipment joined after carrying out cutting covering full [ of rolled stock ] by 
the cutter which rotates centering on the shaft of the cross direction of rolled 
stock. Said cutter It is fixed between the flange section which has two or 
more cutter chips on a front face, was inserted from the end side of said shaft, 
and was prepared in the other end side, and the auxiliary ring inserted in 
the last. The supply outward trip which a rotary joint is prepared in the 
other end of said shaft, and is open for free passage from the rotary joint to 
the contact surface with said cutter of said flange section through the 
interior of said shaft, The supply return trip and ** which extend to said 
auxiliary ring through the interior of said shaft from the rotary joint are 
prepared, lb said cutter It is open for free passage with the supply outward 
trip, and the cooling path which passes near said cutter chip and extends to 
the contact surface with said auxiliary ring is prepared. To said auxiliary 
ring The cutter cooling system of the rolled stock junction equipment 
characterized by what the cooling path and said supply return trip, and an 
auxiliary path open for free passage are prepared, cooling water is supplied 
from said rotary joint, and said cutter chip is cooled for. 
[Claim 3] Said cutter is the cutter cooling system of the rolled stock junction 
equipment according to claim 1 or 2 currently divided into shaft orientations 
at two or more annular chip electrode holders. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cutter of the rolled stock 



junction equipment which joins the edge of rolled stock mutually in a hot 

rolling facility. 

[0002] 

[Description of the Prior Art] In the conventional hot rolling facility (hot strip 
mill), the bar material rolled out with the rougher was separately supplied to 
the finishing mill, respectively, and the strip material of desired board 
thickness had been obtained. However, with this means, there was a trouble 
which the whole rolled stock cannot be rolled out to homogeneity, but the 
yield of rolled stock is reduced at the edge (front end section and back end 
section) of rolled stock that it is easy to produce a defect, and cannot 
accelerate a rolling rate easily because of ****** / hips omission. In order to 
solve this trouble, the rolled stock junction equipments (JP,7-323306,A etc.) 
which a truck runs with precedence rolled stock and backward rolled stock 
pinched, and carry out cutting of the plane of composition, holding the edge 
of precedence rolled stock and backward rolled stock to reduced condition, 
and pile up and carry out the pressure welding of the processing side are 
proposed. 

[0003] Drawing 3 is the whole rolled stock junction equipment block diagram 
indicated by JP, 7-323306, A. The rolled stock junction equipment shown in 
this drawing pinches horizontally the back end section of the rolled stock 17 
which ****** [ attachment ] on the truck 16 it runs to a rolling direction, and 
a truck 16. with the back end clamp equipment 18 which can move up and 
down with the tip clamp equipment 20 which pinches horizontally the point 
of the rolled stock 19 which ****** [ attachment ] on a truck 16 The flat- 
tapped processing equipment 21 which carries out cutting of the back end 
section inferior surface of tongue of the precedence rolled stock 17, and the 
point top face of the backward rolled stock 19 flat-tapped with coincidence, It 
has the reduction supporting structure 22 which holds a processing side to 
reduced condition, and pressure-welding equipment 23 which piles up the 
processing side of the precedence rolled stock 17 and the backward rolled 
stock 19, compresses to the same thickness mostly with rolled stock, and is 
joined, cylindrical shape cutter 21a which said flat-tapped processing 
equipment 21 rotates focusing on the axial center of the cross direction of 
rolled stock, rocking equipment 21b which makes cutter 21a rock in the 
direction of slant, and double-acting equipment 21c whose rolling direction 
(it influences by a diagram) is made to ** cutter 21a approximately - since - 
- it becomes. It is longer than full [ of rolled stock ], two or more cutting edges 
are formed in the periphery section at the diameter of said, and cutting of the 
cutter 21a is carried out to coincidence by single cutter 21a covering full [ of 
rolled stock ]. Moreover, the reduction supporting structure 22 is a reducing- 
flame burner which forms reduced condition with the reducing flame which 
is burned with oxygen fewer than the amount to which the perfect 
combustion of the inflammable gas, such as COG (coke oven gas), LPG, and 
LNG, is carried out, and contains a reducibility radical. Cutting of the back 
end section inferior surface of tongue of the precedence rolled stock 17 and 



the point top face of the backward rolled stock 19 can be carried out in a 
short time at coincidence covering the whole width of face of rolled stock, and 
it can join in a short time with sufficient bonding strength by this 
configuration covering the whole width of face of rolled stock by carrying out 
the pressure welding of this with pressure-welding equipment 23. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the cutter of the rolled 
stock junction equipment mentioned above makes it a factor for heat 
capacity to become small when a cutter chip is used as a cutting edge of being 
exposed to an elevated-temperature ambient atmosphere by the ** 
aforementioned reduction supporting structure, that ** repeat heating is 
carried out, carrying out ** high-speed rotation, and the ** aforementioned 
cylindrical shape cutter etc., and a life is short ******** extremely. Moreover, 
it was difficult to prepare the key, in order to transmit torque to the shaft of a 
cutter, and to prepare seals, such as an O ring, and it difficult to prepare a 
cooler style. 

[0005] This invention is originated in order to solve the trouble mentioned 
above. Namely, it aims at offering the cutter cooling system of the rolled 
stock junction equipment which can cool efficiently the cutter (especially 
cutter chip) of rolled stock junction equipment. 
[0006] 

[Means for Solving the Problem] According to this invention, it is the cutter 
cooling system of the rolled stock junction equipment joined after carrying 
out cutting covering full [ of rolled stock ] by the cutter which rotates 
centering on the shaft of the cross direction of rolled stock. Said cutter has 
two or more cutter chips (for example, thing which consists of cemented 
carbide sintered by Co (cobalt) by using WC (tungsten carbide) as a principal 
component) on a front face. It is fixed between the flange section which was 
inserted from the end side of said shaft and was prepared in the other end 
side, and the auxiliary ring inserted in the last. A rotary joint is prepared in 
the other end of said shaft, and the supply path which is open for free 
passage from the rotary joint to the contact surface with said cutter of said 
flange section through the interior of said shaft is prepared. Furthermore, it 
is open for free passage to said cutter with said supply path, and the cooling 
path which extends to said cutter chip is established in it. The cutter cooling 
system of the rolled stock junction equipment characterized by what the 
supplied air of the inert gas for cooling is carried out from said rotary joint, 
and said cutter chip is cooled for is offered. 

[0007] It is made for the cutter of the rolled stock junction equipment of this 
invention mentioned above to contact a cooling medium (here inert gas for 
cooling) for a cutter chip from the interior from the outside of an elevated- 
temperature ambient atmosphere where the cutter is exposed. Namely, a 
cooling medium can reach now the inside (field of the side connected) of a 
cutter chip via a supply path and a cooling path from a rotary joint. The 
cooling medium which reached the inside of a cutter chip blows off from the 



clearance outside, and flow is formed. Therefore, an always fresh cooling 
medium can be supplied to a cutter chip, and it can cool efficiently. 
[0008] Moreover, according to this invention, it is the cutter cooling system of 
the rolled stock junction equipment joined after carrying out cutting covering 
full [ of rolled stock ] by the cutter which rotates centering on the shaft of the 
cross direction of rolled stock. It is fixed between the flange section which 
said cutter has two or more cutter chips on a front face, was inserted from 
the end side of said shaft, and was prepared in the other end side, and the 
auxiliary ring inserted in the last. The supply outward trip which a rotary 
joint is prepared in the other end of said shaft, and is open for free passage 
from the rotary joint through the interior of said shaft to the contact surface 
with said chip electrode holder of said flange section, The supply return trip 
and ** which extend to said auxiliary ring through the interior of said shaft 
from the rotary joint are prepared. To said cutter It is open for free passage 
with the supply outward trip, and the cooling path which passes near said 
cutter chip and extends to the contact surface with said auxiliary ring is 
prepared. To said auxiliary ring The cutter cooling system of the rolled stock 
junction equipment characterized by what the cooling path and said supply 
return trip, and an auxiliary path open for free passage are prepared, cooling 
water is supplied from said rotary joint, and said cutter chip is cooled for is 
offered. 

[0009] It is made for the cutter cooling system of the rolled stock junction 
equipment of this invention mentioned above to circulate a cooling medium 
(here cooling water) near the cutter chip from the interior from the outside of 
an elevated-temperature ambient atmosphere where the cutter is exposed. 
That is, cooling water is circulated near the cutter chip from the rotary joint 
via a supply outward trip, a cooling path, an auxiliary path, and a supply 
outward trip. Therefore, cooling effectiveness can be raised by cooling a 
cutter using cooling water. 

[0010] Furthermore, as for said cutter, according to the gestalt of operation of 
this invention, it is desirable to be divided into shaft orientations at two or 
more annular chip electrode holders. 

[0011] According to the gestalt of operation of this invention mentioned 
above, by having divided said cutter into shaft orientations at plurality, 
shaping (processing) of the cooling path used as the path of a cooling medium 
can become easy, cutters can be exchanged partially, and the exchange can be 
performed easily. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation 
of this invention is explained with reference to drawing 1 and drawing 2 . In 
addition, about the whole rolled stock junction equipment configuration, it is 
the same as that of what is shown in drawing 3 . Drawing 1 is the side-face 
sectional view showing the cutter cooling system of the rolled stock junction 
equipment of this invention. The cutter cooling system of the rolled stock 
junction equipment of this invention shown in this drawing It is what is 



prepared in the rolled stock junction equipment joined after carrying out 
cutting covering full [ of rolled stock ] by the cutter 2 which rotates centering 
on the shaft 1 of the cross direction of rolled stock (refer to drawing 3 ). A 
cutter 2 It is fixed between the flange section 3 which has two or more cutter 
chip 2t on a front face, was inserted from the end side of a shaft 1, and was 
prepared in the other end side, and the auxiliary ring 4 inserted in the last. A 
rotary joint 5 is formed in the other end of a shaft 1, and the supply path 6 
which is open for free passage from the rotary joint 5 to the contact surface 
with the cutter 2 of the flange section 3 through the interior of a shaft 1 is 
formed. Furthermore, it is open for free passage to a cutter 2 with the supply 
path 6, the cooling path 7 which extends to cutter chip 2t is established in it, 
the supplied air of the inert gas for cooling (for example, nitrogen gas) is 
carried out to it from a rotary joint 5, and cutter chip 2t is cooled. In addition, 
what was divided into two or more annular chip electrode-holder 2h is used 
for shaft orientations as a cutter 2 here. 

[0013] As shown in drawing 1 , said shaft 1 is supported by the bearings 8 
and 8 of an arm pivotable at both ends, a driving gear (not shown) is 
connected to the end, and the rotary joint 5 is formed in the other end. The 
flange section 3 whose diameter was expanded inside the bearing 8 of one of 
these is formed. A cooling medium is supplied to chip electrode-holder 2h 
from this flange section 3. If it is going to supply a cooling medium to cutter 
chip 2t directly from a shaft 1, it is necessary to prepare a seal member 
between a shaft 1 and chip electrode-holder 2h. However, the key 15 for 
transmitting torque is formed in the shaft 1 at chip electrode-holder 2h, and 
an O ring etc. was not able to be prepared. Then, he forms the flange section 
3 in a shaft 1, and is trying to supply a cooling medium to chip electrode- 
holder 2h from the flange section 3 in this invention, main supply path 6a by 
which said supply path 6 was established in the shaft orientations of the 
shaft 1 interior from the rotary joint 5 to the flange section 3, and 
distribution supply path 6b which made the hole punched from main supply 
path 6a at the radial radial make and open the chip electrode-holder 2h 
contact surface to a hole for free passage in the flange section 3 - since - it is 
constituted. In addition, plug 6p is inserted and closed by the edge 
(peripheral surface section) of the hole punched at the radial of distribution 
supply path 6b, and is airtightly sealed. 

[0014] main cooling path 7a punched at shaft orientations so that said 
cooling path 7 might be open for free passage with distribution supply path 
6b, and distribution cooling path 7b punched toward cutter chip 2t at the 
radial radial from the main cooling path 7a - since « it is constituted. 
Moreover, plug 7p is inserted and closed by main cooling path 7a of a part in 
contact with the chip electrode-holder 2h auxiliary ring 4, and is airtightly 
sealed. Furthermore, among each chip electrode-holder 2h, the seal of O ring 
9 is prepared and carried out to the duplex so that main cooling path 7a may 
be inserted. Thus, in order to carry out a seal with O rings 9 and 9, main 
cooling path 7a is prepared outside the key seat prepared in chip electrode- 
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holder 2h (marginal approach). In addition, each chip electrode-holder 2h 
and the auxiliary ring 4 are bound tight with the screw which is not 
illustrated, and are connected. 

[0015] According to the cutter cooling system of the rolled stock junction 
equipment of this invention mentioned above, a cutter chip 2t inside (field of 
the side connected) is reached via the supply path 6 and the cooling path 7 by 
supplying the inert gas for cooling from a rotary joint 5. Moreover, it spouts 
outside from the clearance, flow is formed in nitrogen gas, and the inert gas 
for cooling which reached the cutter chip 2t inside can supply always fresh 
nitrogen gas to cutter chip 2t. Moreover, by jet of the inert gas for cooling, the 
heat of the cutter chip 2t circumference can be diffused, and cooling 
effectiveness can be raised. As mentioned above, a cutter chip 2t life can be 
prolonged sharply. 

[0016] Drawing 2 is the side-face sectional view showing the gestalt of other 
operations of the cutter cooling system of the rolled stock junction equipment 
of this invention. The cutter cooling system of the rolled stock junction 
equipment of this invention shown in this drawing It is what is prepared in 
the rolled stock junction equipment joined after carrying out cutting covering 
full [ of rolled stock ] by the cutter 2 which rotates centering on the shaft 1 of 
the cross direction of rolled stock. A cutter 2 It is fixed between the flange 
section 3 which has two or more cutter chip 2t on a front face, was inserted 
from the end side of a shaft 1, and was prepared in the other end side, and 
the auxiliary ring 4 inserted in the last. The supply outward trip 10 which a 
rotary joint 5 is formed in the other end of a shaft 1, and is open for free 
passage from the rotary joint 5 to the contact surface with the cutter 2 of the 
flange section 3 through the interior of a shaft 1, The supply return trip 11 
and ** which extend to the auxiliary ring 4 through the interior of a shaft 1 
from the rotary joint 5 are prepared. To a cutter 2 It is open for free passage 
with the supply outward trip 10, and the cooling path 12 which passes 
through cutter chip 2t near, and extends to the contact surface of the 
auxiliary ring 4 is formed, lb the auxiliary ring 10 The cooling path 12 and 
the supply return trip 11, and the auxiliary path 13 open for free passage are 
formed, cooling water is supplied from a rotary joint 5, and cutter chip 2t is 
cooled. In addition, what was divided into two or more annular chip 
electrode-holder 2h is used for shaft orientations as a cutter 2 also here. 
[0017] From a rotary joint 5, the gestalt of operation shown in this drawing 
makes cutter chip 2t near circulate through cooling water via the supply 
outward trip 10, the cooling path 12, the auxiliary path 13, and the supply 
return trip 11, and is cooled. The supply outward trip 10 which is open for 
free passage from a rotary joint 5 to the contact surface with the cutter 2 of 
the flange section 3, the supply return trip 11 which extends to the auxiliary 
ring 10 from a rotary joint 5, and ** are prepared separately, and that of said 
shaft 1 are the same as that of what drawing 1 explained about other parts, 
and explanation is omitted, distribution supply outward trip 10b which the 
supply outward trip 10 made [ b ] the hole in the hole punched from main 
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supply outward trip 10a at the radial radial from the chip electrode -holder 
2h contact surface in main supply outward trip 10a prepared in the shaft 
orientations of the shaft 1 interior from the rotary joint 5 to the flange 
section 3, and the flange section 3, and made it open for free passage since 

it is constituted. In addition, plug lOp is inserted and closed by the edge 
(peripheral surface section) of the hole punched at the radial of distribution 
supply outward trip 10b, and is airtightly sealed. Moreover, main supply 
outward trip 10a is prepared in the location from which it separated from the 
shaft center slightly. It is because the supply return trip 11 is formed in the 
shaft center, distribution supply return trip lib by which this supply return 
trip 11 was punched [ in main supply return trip 11a which extends to the 
auxiliary ring 4 in shaft orientations from a rotary joint 5, and the location of 
the auxiliary ring 10 ] at the radial radial - since it is constituted. 
[0018] As shown in drawing 2 , said cooling path 12 is open for free passage 
with distribution supply outward trip 10b, and it is formed so that it may 
pass through cutter chip 2t near to shaft orientations as it is and may result 
in the auxiliary ring 10. In addition, the diameter is expanded rather than 
what shows the flange section 3 to drawing 1 , and it enables it to pass 
through near whose cooling path 12 is cutter chip 2t straightly here. Of 
course, the cooling path 12 is not limited to this configuration, and it may be 
made to move in a zigzag direction, or may form aslant, or the diameter of it 
may be made to expand the diameter of or reduce on the way. 
[0019] Said auxiliary path 13 is established in the auxiliary ring 4 inserted 
between chip electrode-holder 2h and a bearing 7, is open for free passage 
with the chip electrode-holder 2h adjoining cooling path 12, and further, it is 
formed so that it may be open for free passage with distribution supply 
return trip lib of the supply return trip 11 prepared in the shaft 1. That is, 
circulation of cooling water is enabled by the auxiliary path 13 established in 
the auxiliary ring 4. Between chip electrode-holder 2h which adjoins this 
auxiliary ring 4, the seal of O ring 9 of a duplex is prepared and carried out 
like between chip electrode -holder 2h. Moreover, the seal of O ring 14 is 
prepared and carried out so that it may face across the auxiliary path 13 
(distribution supply return trip lib) also between the auxiliary ring 4 and a 
shaft 1. 

[0020] According to the cutter cooling system of the rolled stock junction 
equipment of this invention mentioned above, cutter chip 2t near can be 
made to be able to circulate through cooling water, where between each path 
is certainly sealed from a rotary joint 5 via the supply outward trip 10, the 
cooling path 12, the auxiliary path 13, and the supply return trip 11, it can 
cool, and cooling with sufficient cooling effectiveness can be performed. 
[0021] In addition, as for the ability to change variously in the range which 
does not deviate from the summary of this invention, it is needless to say 
that this invention is not limited to the gestalt of operation mentioned above, 
but can be applied also to the cylindrical shape -like cutter which is not 
divided etc. 
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[0022] 

[Effect of the Invention] As mentioned above, according to the cutter cooling 
system of the rolled stock junction equipment of this invention, it becomes 
possible to cool a cutter (especially cutter chip), and the life can be prolonged 
sharply. Moreover, by dividing a cutter into a chip electrode holder, it is easy 
to form the path of a cooling medium, and a maintenance can also be 
performed easily. 
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